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The reaction of praseodymium nitrate and 4-ferf-butylbenzoic 
acid (rBBAH) in aqueous solution yielded the dinuclear title 
complex, [Pr2(C 11 H 13 02)6(C n H 1 402)2(H 2 0)2], which has non- 
crystallographic C, symmetry. The two Pr m ions are linked by 
two bridging and two bridging-chelating /BBA ligands, with a 



Related literature 

For the structures and properties of lanthanide benzoate 
complexes, see: Roh et al. (2005); Singh et al. (2007); Xu et al. 
(2009); Yang et al. (2010). For bond lengths and angles in other 
complexes with nine-coordinated Pr m , see: Li et al. (2007); 
Yang et al. (2009). 




Experimental 

Crystal data 

[Pr^CnHoOzMCnHi^ 

(H 2 0) 2 ] 
M r = 1737.58 
Monoclinic, P2^/c 
a = 35.194 (6) A 
b = 9.3857 (18) A 
c = 27.956 (5) A 



Pr- ■ Pr separation of 4.0817 (9) A. Each Pr ion is nine- Data collection 
coordinated by one chelating fBBA ion, one monodentate 
fBBAH ligand and one water molecule in a distorted tricapped 
trigonal-prismatic environment. The complex molecules are 
linked into infinite chains along the c axis by intermolecular 
O— H- ■ O hydrogen bonds. 



Bruker APEXII CCD area-detector 

diffractometer 
Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
7mm = 0.769, r maI = 0.841 

Refinement 

R[F 2 > 2a(F 2 )] = 0.073 
wR(F 2 ) = 0.206 
S = 1.02 

15556 reflections 
999 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 107.073 (4)° 
V = 8827 (3) A 3 
Z = 4 

Mo Ka radiation 
jU = 1.15 mm -1 
T = 293 K 

0.24 x 0.09 x 0.05 mm 



44864 measured reflections 
15556 independent reflections 
10611 reflections with / > 2a(I) 
R iM = 0.073 



1092 restraints 

H-atom parameters constrained 
Ap max = 5.46 e A~ 3 
Ap„i„ = -1.00 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


02W-H2WB- ■ 


■04' 


0.82 


2.25 


2.824 (8) 


127 


02W-H2WA- 


■05' 


0.82 


1.95 


2.759 (8) 


167 


OIW-HIWA- 


■013 u 


0.82 


2.50 


2.866 (8) 


108 


OIW-HIWB-- 


■O10 u 


0.82 


2.01 


2.767 (8) 


154 


Symmetry codes: 


(i)-v.y- 


r 1, z; (ii) x, y - 


l,z. 







Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Tetratts(/M-te^butylbenzoato)-*: 3 0:0,^ 

,0')(4-tert-butylbenzoic acid-/c0)praseodymium(III)\] 

J. Dai, R.-K. Pan and J. Yang 
Comment 

Lanthanide carboxylate complexes show interesting crystal structures due to the variable coordination number of metal 
centers as well as coordination versatility of carboxylate ligands. As rigid ligands, benzoic acid and its derivatives have been 
widely used for lanthanide complexes because they improve the thermal stability and luminescence (Roh et al. , 2005; Singh 
et al., 2007; Xu et al., 2009). In continuation to our research (Yang et al., 2010), we now report the preparation and crystal 

structure of a new Pr 111 complex obtained in the reaction with 4-tert-butyl-benzoic acid (?BBAH). 

The asymmetric unit of the title dinuclear complex (Fig. 1) contains two Pr atoms, six tBBA ligands, two ?BBAH ligands 
and two coordinated water molecules. The title molecule [Pr2(CnHi302)6(CiiHi402)2(H20)2] has a non-crystallographic 
Cj symmetry. The tBBA ligands show four coordination modes: bridging bidentate, chelating bidentate, bridging-chelating 

tridentate and monodentate mode (d3BAH). The two Pr 111 ions are linked by four bridging tBBA ligands, with a Pr— Pr 

seperation of 4.0817 (9) A. Each Pr 111 ion is additionally coordinated by one (3,<9'-bidentate tBBA ion, one monodentate 
?BBAH ligand and one water molecule. The Pr — O bond lengths are in the range 2.395 (6)-2.807 (6) A, which is comparable 
to those reported for other Pr complexes with oxygen environment around the central metal (Li et al., 2007; Yang et al, 

2009). Each nine-coordinated Pr 111 ion adopts a distorted tricapped trigonal-prismatic geometry. The crystal packing is 
stabilized by intermolecular O — H-0 hydrogen bonds (Table 2), which link the molecules into one-dimensional chains 
along the c axis (Fig. 2). 

Experimental 

A mixture of Pr(N0 3 ) 3 6H 2 0 (0.226 g, 0.52 mmol), ?BBAH (0.150 g, 0.84mmol), melamine (0.026 g, 0.20 mmol) and 
distilled water (10 ml) was sealed in a 25 ml Teflon-lined stainless autoclave. The mixture was heated at 423 K for 5 days 
to give the green prism crystals suitable for X-ray diffraction analysis. 

M.p.:510.0-511.5 K; Anal. Calcd. for C 88 H 110 Oi 8 Pr 2 (%): C, 60.83; H, 6.34; Pr, 16.24. Found (%): C, 60.62; H, 6.48; 
Pr, 15.97; Powder X-ray diffraction (PXRD) data are in good agreement with that simulated from the single crystal dif- 
fraction data, indicating the high phase purity of as-synthesized. IR (KBr pellet, cm" 1 ): 3433 (vO-H)(br), 2964-2869 (vC- 
H)(m),1689(vCO(-COOH)(m), 1599 (vOC)(s), 1550 (vas,-COO)(s), 1399 (vs,-COO)(s), 539 (vPr-0)(w). 

Refinement 

All H atoms bound to C atoms were placed in calculated positions and treated in a riding-model approxination, with C — H = 
0.93 A and 0.96A for aryl and methyl type H-atoms, respectively with Uj so = 1 .2U eq (C) or 1 .5 U eq (C). The H-atoms of water 
molecules were located from difference maps and treated as riding with an idealized distance of O — H = 0.82 A and Ui S0 (H) 
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= 1.5U e q(0). The position of carboxylic H atoms were also located in calculated positions and treated in a riding-model 
approxination with O-H = 0.82 A and Ui S0 (H) = 1.5U eq (0). 



Figures 



• .V 

•-• I * 
- ■ ■ »i ■ 



1 H * J J 7 - 



Fig. 1. The molecular structure of the title complex, showing the atom-labeling scheme. Dis- 
placement ellipsoids for non-hydrogen atoms are drawn at the 30% probability level. All the 
aryl and methyl type H-atoms have been omitted for clarity. 



Fig. 2. The one-dimensional-chain structure of the title compound, viewed along the c axis. 
Intermolecular hydrogen bonds are shown as dashed lines in blue. 



Tetrakis(u-4-ferf-butylbenzoato)- k 3 0:0,0';k 3 0,0':0'; K 4 0:0'-bis[aquabis(4-ferf-butylbenzoato- k 2 0,0')(4- 
ferf-butylbenzoic acid-KO)praseodymium(lll)] 



Crystal data 

[Pr 2 (CiiH 1 302)6(CiiH 14 02)2(H20)2] 

M r = 1737.58 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

0 = 35.194 (6) A 

6 = 9.3857 (18) A 

c = 27.956 (5) A 

(3= 107.073 (4)° 

K=8827 (3) A 3 
Z=4 



^(000) = 3600 

D x = 1.307 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5280 reflections 

6 = 2.3-21.5° 

\l = 1.15 mm 1 

7=293 K 

Prism, green 

0.24 x 0.09 x 0.05 mm 
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Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.769, r max = 0.841 
44864 measured reflections 



15556 independent reflections 

10611 reflections with / > 2a(I) 
R mt = 0.073 

Qmax ~~ 25.0 , 6 m j n — 1.2 

h = -35^41 

>t = 1 1 >1 1 

/= -32^33 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.073 

wRiF 2 ) = 0.206 
S= 1.02 

15556 reflections 
999 parameters 
1092 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F D 2 ) + (0.1044P) 2 + 37.5508P] 

where P = {F 2 + 2F 2 )/3 

(A/o) max = 0.018 

Ap m ax = 5.46eA~ 3 

Ap mi „ = -1.00eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Prl 


0.219711 (13) 


0.29580 (4) 


0.368366 (17) 


0.02660 (15) 


Pr2 


0.278908 (14) 


0.67515 (5) 


0.394883 (17) 


0.02809 (15) 


Ol 


0.17085 (18) 


0.3021 (7) 


0.2804 (2) 


0.0437 (16) 


02 


0.1138(2) 


0.1885 (8) 


0.2729 (3) 


0.059 (2) 


H2 


0.1245 


0.1703 


0.3025 


0.088* 


03 


0.15337 (18) 


0.1823 (6) 


0.3664 (2) 


0.0421 (15) 


04 


0.20493 (17) 


0.0867 (6) 


0.4208 (2) 


0.0359 (14) 


05 


0.28415 (17) 


0.1920 (6) 


0.4161 (2) 


0.0384(15) 


06 


0.29358 (18) 


0.4233 (6) 


0.4144 (2) 


0.0403 (15) 


07 


0.21606 (19) 


0.4056 (6) 


0.4453 (2) 


0.0423 (15) 


08 


0.24253 (19) 


0.6234 (6) 


0.4517(2) 


0.0417(15) 


09 


0.20635 (17) 


0.5459 (6) 


0.3495 (2) 


0.0342 (14) 


O10 


0.21380 (17) 


0.7776 (6) 


0.3461 (2) 


0.0381 (14) 


Oil 


0.25600 (18) 


0.3470 (6) 


0.3101 (2) 


0.0384(15) 


012 


0.2818(2) 


0.5676 (7) 


0.3191 (2) 


0.0494 (17) 


013 


0.29395 (17) 


0.8839 (6) 


0.3427 (2) 


0.0375 (14) 


014 


0.34550(18) 


0.7831 (7) 


0.3943 (2) 


0.0468 (17) 
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Hydrogen-bond geometry (A, °) 



D—H-A D — H 

02W— H2WB-04' 0.82 

02W— H2WA-05' 0.82 

OIW— H1WA-013" 0.82 

OIW— H1WBO10" 0.82 



Symmetry codes: (i)x,_y+l,z; (ii) x,y-\, z. 



H-A D-A D—H-A 

2.25 2.824 (8) 127. 

1.95 2.759 (8) 167. 

2.50 2.866 (8) 108. 

2.01 2.767 (8) 154. 
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